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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To make low-loss traffic control possible even 
when the capacity of a buffer is small by realizing fairness. 
SOLUTION: A communication system contains a plurality of hops 50, 51, 
and 52 interconnected to each other through links 524 and 525 each 
constituted of a plurality of connections. The traffic among the hops 50, 
51, and 52 is shared by a reserved band width service and a non- 
reserved band width service. The control of the non-reserved band width 
service is composed of back pressure mechanisms at every hop. When 
the traffic entering a certain hop exceeds an upper/lower threshold, the 
back pressure mechanism of the hop generates a start/stop back 
pressure primitive for restating/adjusting the input traffic. When traffic 
congestion occurs, the mechanism can selectively stop the connection 
which is a cause of the congestion without giving any influence to the 
other part of a link traffic or can globally stop the traffic of all links. 
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(54) mmo^rni ATu^^yhK^-i^o^^y^moyti-m 



(57) [MItl] 

7V-yJ/-^ . 7°y 5r^7'^5£fiSc-rSo IsMOii^. C 

• h ^7^- '7(m(Dm!^\^^^^^-T\z.mm\^x 

Mzx V yy-^^^ ^ ii^^-e^^o 




T. MIH-^X h • X7*-y h • ^t-eX(DWt±. 

mmmuo 

Xh .X7*y h • h^7^'>y^^Wffl-efe-3T. MtH4-> 

h ^7^ 7 i7 . < t 1 -Jfe^tf 

^tt7i7r^7~ii^^^ti^. W^ili i;/ci±2tfBi( 
©h^7^7i7$ij®gBo 

fll BB t hil^'P-/^;l/TL^t/MII BB t 1 J;D:& 
I BBt h>=I BBt l-efe-^T. MtH±L^t/^ 
Wtt. Mtai:L^t/^tf^S^SMtHA;f7/^>y7r^©^ 
^>^/^>y7r -xUTjb^ ±^4->>y:/©S«i@^tf-J; 

h77^-y^WSgo 

BB s t hiliSRWTb^l^fil BB s t l^^f-^O. 
IBBsth>=IBBst 1 Tfe-:3T, MIBb^lMi 
tt. ±S!4-^ -y 7°*^ © 7 ^7 f - ^ 7'Min©i5(tc;f^ T»6g 

tiss^ns. fi*ii3S/c{±4tfeig®h^7^>y^' 

t/^Wl BB s t K I BB s t hti. 
MtHd-^-y7°^c;AS7i7T•^7'gi^Oi^^"« 1 i; 2 ©rsltcfe 

^ii^. IBBsth=N/2, IBBstl=N/4 
MtH>-^-y7°fcAS7i7 7^^7fginOa*^3 i; 4 ©rE§tfe 
Sii^. IBBsth=N/4, IBBstl=N/8 
MtH4-> -y 7°t AS 7 T ^ 7m©a*^ 5 8 ©PESfcfe 
S:!^. IBBsth=N/8. IBBstl=N/l 
6 

MtH^-^^y7°tAS7^r^:/^©^*^9ii 1 6©r^t 
feS«^. IBBsth=N/16. IBBstl=N 
/3 2 

tMa>1-^>y7°tAS7^x^:/^©ic*^ 1 7 1 3 2©rEg 
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IC^^m^. IBBsth=N/3 2. IBBstl = 
N/6 4 

MtH>i-^-y 7°fc;AS7^^x^'7'i^(D®tA^3 3 j; D A^i^ 
:^^3 3lc;^Ll/^ii^. IBBsth=N/3 2, IBB 
s t 1 =N/6 4 

7^'-y^MffllSKo 

[ft*?C7] feS4-^v71gi^©/Vy7r •xy7fc^a 
rtulH^cDSKWX h -y 7°J 'fPS^If o 

SKW/ vy ^ 7V -y . $mm znme ictm 

©hv7^-y^Wg«o 

[fMilB] feSSit©/Vy7r •xy7fc::^n--^y 

20 ©h^7^-y^f|iJiP» 

[11*119] 35S>t^-y 7(^j4"-:' -Yy/ • xJj 7(elC',:/j^ 

?./ci6t. mit-yyicAZ, |-i;;iiJ>7 c1iiMj5ie. 
rtradA;^u yi7(^^'D-/s;i/ • x h ^ 7°j 'm^^ifo 

ictmoh'^y^ y m^Wo 
mimi 0] fes.i->>y:/©^a-^y^-xu7t« 

j;D/^^<. mEt^yflcX^Vy^m-^^lc^rn-A 
)l • / Vy ^7°^>y >^^^SltTl^S±t^. MIH>-^-y 7° 
ii. mSEV y^^^^u-/%McV X^- h ^■iiS/c46 

tc. MfBAtjuy^-eii^tt mEXiivy^(Dyu 

■ X^f-hJ 'fPS^^^n-M;V . M>y 
-yy^-^ilS. W*a27^M9iaH«©h^7^>y^M 

mmx^-h ' ^^y^yuyiy^^^^i^m^. mm 

m^^tsm^V y^ti'^^'u-zVly ' Ay^yUyiy^^ 
40 SltTi/^^i/^±inte69^^';x^— ^u—/%Mc 

Y • f%y ^yVy-y^^mL-Dfc^lza^Sj-^JX^-V 
ft*a27^Ml 0tlHm£Dh^7^>y^Mffl]S 

2] 4s>ym MtH>-}->>y^tAS#Uy^t 

ii»tp,n. wm-^y:i'-hmExm y^\z^n-;% 
}v • yyyy ' ^yiyy^j-^mk-D rmzm^x-h 
vy^^-^ p)SfML/c^$3^*^;i/^* yyh r^^m^^ 
MtHA*uy^©*7yhfi«HA*yyi7(/)Q: 

50 M2j;DA#i/^«H5®it^Li/^i:#. MIBAAU 



3 

^ . mm^ \v&\\ JcHhk© h ^ 7 -y 
tmmz:mm7. h -y 7° • /^y i^^^-y 'y-^mk-Dtzm. 

atOfH^WX h >y :/ • /^>y i^:/^>y i^-¥^MI^t 

[ffsiR 1 4 ] wmmm^ 1 spa^-^x h • x7* >y h 

• ■it-ex©»h^7^ -y ^ti^^j^n/c. Il3}<i« 1 
T^M 1 3 \z%mr> h^y-<y 

m^mmmmmi 1 mic j; rim-^n^. w*a 
1 4 Etg© h ^ 7 ^ ^y mmmWo 

[ft M 16] MIEA TM$iJfflI-tr;W±. l 7!rS l 2 cDS 
M^^Vy ^7V-y>'-\'lf?gi: 1 ^^^'u-zVl ■ /Vy ^ 

7V7i^-^'ifiy^eaiT'^§. iMiii 5idiccDh77 

-i-^y^MSiSBo 

1 7] A TM/^-9^-¥;l/ • +?--^>y h 

. h g^t/^S A IMP-* 

;l/.xU7-:7^^yh7-^£7)x = :ily-i/3y-^t-H 
Xtfc'ltS l|IcD;'<rV7 • 7^-feXfffiJil (MAC) 7 
FL-X (MACV-X • 7F1^X. MAC^f-^'-yh- 
7FbX) i;S«^nS^ ff*ai7^Ml eicl^h 
^7^-yi7ftWSHo 

[0 0 0 1] 

7— i7©A;x h • X7*-y h • ^t— H"X (best effort 

service) hTS 7n-Mfflly< ^xXAtM-T 

So 

[0 0 0 2] 

[f»oK«] ATM Qf^^ifiiisit-F) amtm 

10 0 0 3^ mm^y hy-^li. h^7^'>y^W- 

H^xn°nK (Qos) tM-rsg*©ms^a^m7 
7°y ^r-j/ 3 h-rso 77°y a y*^ii 
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' 77°y 3 y^©77°y a yi±. m&tT. 

Jl~yy h(Dly-^M±mi-^ti^£i'Wmiirji\,^t)\ a 
^fdttjH^SCfc^^-e^So -73. LANh^7^-y^7 
ffi©77°U^->^3 yttg5i^X;l/-7°-y 

[0 0 0 4] ATM^mms (RB) 
rt— fftt-r-^^^SrlraS-rSMt. n-;l/(7)-fe-y h7-y7° 

iO BW©Q0S^^^Xiih^7^'y^tEDzE?©-fey 

s^mnso h7-^ai; y-xM^^T^iiL 

T. ATMg|ilc;gW©QOS;SrJiffi-rSA\ 

ffis-r s o fflff ^ i;fflff ^©PEST-f ijy^ T ns#«fi 
a. mm^Mitf^y^m'-rrcmc}^-'!^ - u-h 

L. F V 7 ^' y ^^©lig^r-^f mfo^*^ 

[0 0 0 5] LA N^-ea. aMi/^-x hmv^ 

iMIg-efeSo h ^7 ^ ^y ^aiS[|ff(DiEH©Sf r^X^ 

M7t©«-&. ^^-y F7-^rt©A^^a^>&P5<'-/ci6lc 

iifSiif*ih»3FFgtc: t j'4']c^ns/j^br?.-y h y-^(Dm 

[0 0 0 6] ^->y h7-^(Dy yi7fJ^^;^^Si6S73ffi 
ia±. ^fcV^Xh •X7:t>y h (Best Effort. B 

E) ^~}£xtmsnm^im}m^m (nrb) 

X • ^^^X©iMmc:j;Sfe©*^feS ®2» o 

+?--ex-^^^xm #^f®±^<^^n-r. 

30 ^aRB h^7^>y^t^^4^'rt. m*SPSf3^ 

ti^-:3TNRB-9--H'Xi±. tut TfyST -StlS U V- 
Xf±^< . fflfS^^W-rs/ci6fc;tt7n-M®i7?S^ 

g-rso ^cDH 1 cDawtt^--y h y-^mm^mi^f^ 
iitm^j. S2®@wttii^saff7trEg©h^7^^y 

^£D/'^^yx^i:Siii:-efeSc C(Dj;^:^73SO i 
•o. /^>y^^:/^>yi/-¥iii/^53y-b:/haiA<W^^n 
-TT-tHaS^nrv^Sc /^^y^^b^y^^-vtDMll^. S 

'kmii^mic^-^ y h y—^mm/- f f ^ 7 

40 ^'y^'^ih46SCil-efeSo Wlgtt/^yi77b-y>'-¥fM 
mzi^-^xm^^^o /^y^7V-yJ^-^fM^a. ^--yF 

7— ^'COi?^ (upstream) /— F*^?)5f5/c F^7^' -y 
^X:J^-F/XF-y7°^-l^So C©75-jSt^\ ^T©MM 

©N R B F ^7-1- >y U X^f- F/X F >y :/7'^S d 
iit^^oTi/^So /'*;>y^'/b-y>'-v6Dny-tr:/Ft-ov^ 

T(±. M^tiT. L. RDdehefferiO ''Experience vd.th Aut 
cnet". ConputersNetworks and ISEN Systems, vol. 2 
5. 1993. p. 623-629(c;ilS0j5^rLTI/^5o 

50 [0 0 0 7] MtH©3»f':iSfK^tlTI/^Sfe©^. i/y 



[0 0 0 8] i:cD<fc9^SJ^e«Mp<*-XAt±. R 
J. ViciksEsilT. Sudat "Oannecticinless Service f 
or Public ATM Networks'V IEEE Cbmmunicaticns Magaz 

ina August 1994, p. 34-42lc;fS0i5^tlTt/^So ^(DH 

t^ilT't^T^S-efe^o -y 7]e-oi ^TiiMteCffl 0 

Xa. a-+f/^>y h7-^r .^y^f7x-X (UN 
I) . ^^>yh7-^^/^^yh7-^^-^y^r7x-X 

(NN I ) . ^fcmm^-y Y'y-y/^^yhu-y • 

^y^?7x-X (P_NNI) t?feSo ClcD<J;9t^« 
L/c>t>^y7°tt. i.^^^^>y h7-^m^^^'y h7-^(D 
^f2^;?3\ ,7. -y h U~'/[H(r) A T MX-f >y f-/cttT<g>?.o 

^tXh^yy-rSMlc, /^>y7rlc|^^nSATM-fe 

^fe^<;^^<^i3, ?ij*©j;ivN-F7x7i;W3i:b 

[0 0 0 9] 

[is0j!;(3WLj;9i:-rsiss] immmmii. 7x 

7^Xt^^jSU /^y 7r§M*V^^ < X^msOfsS^^ 

[0010] 

46. MMi/XT-Alcfev^T h^7^ -y ^-&WrSSB 

ifimm\m.'Dxm^-^^^o mwyy^^hn^) yy\^ 
j;■3T^ssgi^^n/c^Iic©4-^-y7>?)^So yy 

a. i^?tf^1iM-9--lf Xi:-tx h • x7*-y h • 
Xii-e«^^n^^©^*^6^^o -<Xh •X7* 
^yh •+)--H^Xt±. g^f4-et^^n-/^;l/^.-^-y7S 

(DJ%vyy'^v=j^ ' ^*-X^T'fe•9-.t^-^^n§o 

/^yi77b-y>'-¥ • y<*-XAa2'0©7i; 5x^-7^ 
-yi?7V-yi/-v • 7y 5x^-7^:. ^n-/^;Hg#(7)^ 
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^ttt. ^W^>y 7-efe-tX h • X7*y h^©^ 
©j;dt^<(DaKW^^y^:/^>yi^-¥ • 7°y 5r^7 

mkh^\^^ \^)yymmx^. h^yy ^-yy^vy 

y ' W;V't:-7n-y i7-r;s^n-/^;l/ • /^y i7 7iy.yi/ 
• 7'J 5-r^7T-feSo Vyyici^-D 

xmmm^tircmx(Dt^ y 7> ^^safSi/xr 

fc'i/^THS^ns h'77^'yi7f|ijfPSK^$?^. MIHU 
y^^tt. ^I8C(Da^rt©tfitHh^7^-yi7;^)^-NXh -x 

7*>y h • t>--exii^iti^^fi^t-e'xi:T-±fc^^n 
xh •x7*>yh •+J--ex^M». me^ii. 

D-/^;l/:4>ts-y7S©yVyi77b-y>'-¥ • ^*xXAi; 
©St? P) ^ S cl i; mm h-r^o -y 7a>-^ -y 7fc 

y^"-xu7A^'S^So im. '3^y) m^-^tifc 

^©^^i-t^i^^ < i; 1 1 -o© h ^7^ -y i7 . 
§^ttt7^-r^'7ii^^^^nSo /^>yi77^7i^-^' 
• :/U 5x^-7^. 4->>y7lcAS h^7^' ^y ^*^mS© 
^Sg^n-/^;l/L^V«S^ § ii d-^>y 7t J; 

p. ©7 ^ X ^- 7g^ijj t r t iM ^ 0 
[001 1] Mmo^{m^mt. %m\.fc^)yy'^m. 
mxYyy^-^ y iii-yWi 'f ^i^/j'^xn -y n<s ^ <h ©^a; 

t/\ Jij*©J;l^ h -y7^- -y i/;iiy'ffi-!;li''m;ifJH^<S d ilt? 

iinti. i^^^^te-9--HX© 1 g|3;&^X h -x 
7* >y h • +?--ex© h ^7^- >y y%m(DfzMzJmi 
U IubH^X h • X7*>y h • -^--ex© h^7^' >y 

M@i-fe;i/^MtH^^n/ca?^>-e^-r s c ii j; r 

[001 2] *fgH^©fffi©Bm. mtf-rs h^7^ 7 

^fi;W>^t/^ Y^y^-j y%m^wm^m^ r.}LX 

fe^o IT^SI 2©SKe^W'ltl6i:. I'D© 

^"n-/^;l/WI«lg^tfifH h ^7 ^ -y ^M»;V©^n 

[0 0 1 3] 

mmmmmmj H4t±. t^yy'moyu-mmti^ 

ieS^nS6.i->>y7«fiSc^^LTt/^^o >i->>y7S0. S 

1 . . . ssa^n^n. T-^' h'yy 4 yy(Dm 

^M^fe©d-^•y7>P)7^-MWflg^S^MT'# (MtH4-^-y 
40 7(±. tfifHS^SfilJd-^-y7^a•^P^c:LTm1-^-y7i;^g« 
^tx§) . slc/c-r-^?- h^7^-yi7©gfM^©.-^-y7 
icyu-mmtmmM^ c ii^^^^^S (MtH>-^-y 7a. 
Mt3^MfilJd-^-y 7-&aqifc; LT±M>-^-y 7i;S«^n 

o M^ti'S l;&a¥i}-^•y7i:■rsfc. S OttS 1© 
±M>i-^>y s 2 ii s 5 s 1 (DTmt^-y fx^^o 

[0 0 14] m5iim4(DWMmx\ s-cxD^^mmmt^ 

-y75 0. 5 K 5 2*^fflSfc:H©j;^fc:t[iffLTt/^S 
*^©W§-&^LTt/^So >-^-y75 0. 5 1 *^e)>-^-y75 
2^©'r— h^7'r-yi'i:. 4-^-y75 2*^e)>-^-y7 
50 5 0. 5 l-\©MiPh^7^'-y^^©*^LTI/^S:6\ A 



t^yfs 0. 5 i^(Df~^ ' h^y^y^tmmt^ 

fgin ("y^y) ATM/^-9^-v;l/-^t-^-y h 

m^n^tiX A TM/^-^-v;l/ • ^^X • ^~}£Xlcnf 
hi;. ^t/^aATMn-*;l/- 

1 ia©MA C (Kfediun Access Ctantrol) 7 Fl^ 
X (MA C V-X • 7 FPX. MA C h • 7 F 

^X) i;S«-r§ui;fet?^§o #j}->-y:/ti. ^cDAn 

r 521 (IBB ilf^) . -f-Omnt^X h • 

-yh • h^7^-y^llffl®m*^^-y7r (m*>ts-hP 

J y^/cD) 50 K 5 0 2, 5 1 K 5 12 (EBB 

(p j ) h-r^s) m^-x ts-jysQ. 5 k 5 2t±u 

N I ^y^?7x-X:&^NN I ^y^f7x-Xt j;-:3Tg 
^^nSo :/5 2 j;-3TSM^n/cr-^r • -fe;!/ 

MS3i^n/ci^3/cD^a-52 1 K ... 5 
2 1 n^^^C^o 7n-|(JMfM±. fcS±?Id-x'y7°(D 
^X h • X7*^y hSintA\ :^T(D±?^t>-}-^'y 7°(D^X 
h .X7*7 h • h^7^>y^^f*tJiffl^nSo d-^'y 
7° 5 2a. ^a-^y^^^-XU75 0 1 cDlK-0;6^(D± 
^^a-50 1K 5 0 1 2. ^a-^yi^'-XU7 5 
1 1 ©5 1 1 K 5 11 Zti^^f-i^^^m'Q'^^o 

lMcigffl^nS7n-M@l'fPS (^W/^ 

ttl;f7^n. -^Xh •X7*>y h • V'7y^y'!;^\m 
ffl^n^7D-M®I'lflS (^^n-/^;l. • 

•^') a. 4->'y7°5 2t^LT51fiK:(^±r^L>t>-y7°5 0, 
5 1 ^^^riim^tl^. 1 -O^-^X h • X7* <y hfg 
int jiffl^n^ 7n-MWPS (ilKW/ ^ 7V-y i/ 

2 1 im^yy s 2(Dmmii.^^Hmm^^m^. m 

fi?mh^y7°-/Vy^7V>y>'-vi^5 2 1 1-511 

2*^yy^'5 2 A-^m^ix t>yys u±. SKW^^^y 

^7V7v'-y'fpg^S«L/cil^^a-5 1 1 2©X^ 
y^';&X h y 7°-rSo -^X h • X7* -y h • F 

^7 ^ -y ^-m-imm-^rv^ yu~mmm (^n-/^ 

-yi^a^ Mfi.-^-y7°©rEgT«)M^rLS-^Xh •X7*<y 
h • h^7^'-yi7(/)^Tfc;:4;So Mxff^^a-^y^' • 
xy 7 5 2 1 ;^)^>i-^-y7°5 2(D^^n-/^;l/L#l/«ffi^ 
fc^. ^^n-/^;l/ . X h ^y 7° • / Vy ^^^^y i/-? • U 
y^^ 5 2 4. 5 2 5*^MtHU y^^)g?.nSo >-^>y7°5 

0 a. . /Vy i77V-y i^-¥'Mffi^SfML/ci; 

#^n.-^y^' • xy 7 5 0 1 ©^T©gin©X^S>'i 

-y y^'^^x h -y 7°-rs*\ f y^' • xy 7 5 0 
2t±7n-;&IK-rSc:i::6^l?#So >i-^-y7°5 U±. 



(5) #11^8-2 1 4 00 4 

^y^ . xy 7 5 1 1 (D^x<Dmm(Dx'ri^^:t~v 

*xh-y7°-rs*\ 4^a-^y^'-xy75 1 2tt7n 

[0 0 1 5] H6t. >-^-y7°A*/^y7r«jg&t;^--y 

^ • 7n-i;W7n-^^-ro 7n-MM±. ^a- 
^ y^' . X y 7A^ ?>MiS-rs±rfL7- F tiSM^n. ^ 

iO TL^I/^tf6 4. 6 5. 6 6. 6 7t j;-3TFy;^7^tl 
§0 I BBS/ct)±TcD^^n-/^;VLtt/^fit6 4. 6 5 

A^^tl^'tl 1 -O. IBB y^/cD±T©3SRWL^VMi6 
6,67 A'^^fL^'fL 1 OfeSo G B P X If -y F 6 U±. 
I B B 6 OtASy y^t^'D-A;!/ • /^yi77V-yi/ 

o Tl ii' 9 A^-S-^-To :^ 7 y F ¥S 6 2 
tt. tulH I B B ©7 ^f- ^ yWm% (N A C ) 
U ::^77yF¥©6 3(±MtEI BB©ms^a-lcH 
*Wc-fe;i/©^tf-^afcU *7yF¥S6 1 u±^a 
-6 1 Otli^-jlt?>nT. MtH^a-tW3Wc-tr;V 
20 (Di[^;^j7yF-r^o CBPXe>y F6 1 2«. gi!6 
1 0 1 / ^y ^ 7V -y >'-\' ifts^ts^r> >S H 9 
U *7yh#g6 13 (CBPXCNT) gi!6 

1 0 ^y ^ 7V -y >- -v \W¥m -DXi^-^ MIHi^lc J; 
•^TSfH^n/ct;Hjj^ai3-ro S D F 6 1 4 a. 
tmd^6 1 Otcj;-3TlraM^n/c-tr;l/^^-r§*^if 
9 ^^^^-To MtH I B B 6 0 icAS y y 6 2 0 ^n^~ 

tllC. Ji^^g6 2 0 1. *7yF¥S6 2 0 2. PD 

e>y F 6 2 0 3*^iia-^'tte.nSo 6201 aMiHy y 
^^6 2o©^-5^r^;&gfc-ro MiH^-5W±ii(DiJH^ 
30 amx^mr^o *7y F¥® 6 2 0 2 MiHy y^ 
6 2 o*^^n-/vF • f'^y ^y^viy^mmtm-Dxt-^ 
ibm^vy'^\cn&^mfx^^^-\mt-^rvrc^)m 

^m-^t,. PDH''yh6 2 0 3a. totHy y^'t j;-^T 
[0 0 16] H7i±. 4-^-y7m^/^y7r«Jg&tfS^M 

/fej^^n^x-^f • yn-h^myu-^^-^, ^x 

F • X7*>y F • +?--exii:>;^-r^ttl;fj/^y 7ra 1 o 

feD. tti;fjyy^7 2 7. 7 2 5^^/cl3EBB7 1. 7 

2-t:-<fe§o 7n-WaTr^Ly-F*^?)SfM^rL. ^7 
40 yF -nH'y • X^ri;ri-^ (RRS) 6 8. 6 9©ji 

m^!l«^hy;9T^o 4^a-7 2 UcASfgi^^^TM 
d-^-y 7te Tiifi^6<J/^y i^y^-y J^-^^WTl^S 
i;. M}it-§Sli/^y i77V-y J^-^ • e-y F C B P R 7 

2 1 U± 1 t-fe-y F^n. ilutE4^3.— 7 2 1 t±^7y F 

• nH~y . x^s>a-^*^6iMnflfi^^n^c y y^ 7 

2 5*^m-}-^>y7°t j;-3T^n-M;F • /^y ^^b>yi/ 
■v^WTi/^Si:^. H5i-rs^n-/^;F • /^y i^:/^ 
>yy-^ • H^-y F G B P R 7 2 6a 1 t-fe-y F^tl. MIH 

yy^^7 2 5tc;iiji-rs^7yF • n^y • x^s>a- 

50 ^6 8t±XF-y7°-rSo 
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[0 0 17] msii. ^xn~/VV'Xhyf-'>'^y!7f 

ly.y iy^:^^m-:§>mi'p(Dm.nm. m 9 a^^n-^;!/ • 

7°5 0 © I B B 6 0 t.-K- h P 1 
i;. I BB6 0ti^a-^y^^^tlfc-b;KDS(6 3*M 
BB±^n-/^;l/L#t.^f(6 4 (IBB_Th) IC^L 
I ^m^. S remit- y y t A§ ±StJ^ >y y°m fif ^ >y 
yix-yS/-^;&SltTI/^^I/^#a- (GBPX6 1:6^0) . 
.-^ -y 7° 5 0 a. ^X(DXtit~ h P i T^^ 
n-/^;l/ . X h-y7°j i;t.^^ffWto^n-/^;P • 
-y ^7V-y>'-^^}l 0. G B P XH'-y 1 t-fe-y ht" 
So H9-c-|5S0j!LTl^SA^ cnWfr?>±?^Ld-s-y7° 

■?-OEBB (Pi) y!j^P)©-b;bcDX^i>a-ijy^^^X 

h77°-r«o ctia. ^>>yF -ney-x^v^'a-^ 
6 8 ;&ffih^-&S ii ii J; -3 Tfrn^nSc 'fpgiy^© 

>t>7 7°) It. MIH>i<- h P i *^6^^>^-fe;V>&S«L/c 
il§>-}^-hP l©PBPXCNT*'>y^?^ti^'-r§o 

feS U y^(/)f$-f3Rfrn1(?^fifii.-t, *:.?^>t^-y 7^i:i|fiIEU 

^©±^7j;-y ^ro)\x^)^}io)\mimjMcwmty 7° 

©^a-^y^' • xy 7icM*Wc-fe;i/^-^-fe§o P B 

P X C N TA'^y^r^^U y^'^^mfmL A T tjiLfc 

ii^. a^.i->>y:/a. MtHUy^^©4^-hS$e>y h 
(PD) ;&-fe>yhU ■fe;l/^^LT^n-/^;l/ . X h 

y 7° • f^y^fxyyi^^mmmmr^. IuIhu y^^jb^ 
S©ffi(D^TcD-fe;Wi. Mtey y^©d^-h^ae>y h 

t^ST^rStt, PBPXCNT*7y^*«L ATfiCiib 

Mi^-fe-y h-rsif^ttt. ±Mt>t>'y7°fc;*5tt5/Vy 

J^tS^^S (safety margin) ^iMtTTS C il ft? 

[0 0 18] Hi Ott. ^n-/SVl/-X^-h -/^-y^ 

-/^;l/-X^-h®Jlt'OV^TH6, g|7. H9. 01 
O^mMLXm^MT^o ■fe;^*^>1-^-y7°5 0(D I B B 6 0 
^^iSlraS^nSi;, I BB6 Ot^^a-^y^'^n/c-fe 
;l/i^6 3;^)\ IB B©T^n-/^;l/L#i/^fi6 5 ( I B 
B_T1) t#Lt/^«^. ^/cMtH4-^^y^5 0tA§± 

-y 7Wet/Vy ^77°b>y S^-v^^WTl^S^ 
(e-y h G B P X*^ 1 ) . tyfB 0 ttfIlBl#t. 
(D±Wityy°lc. r^n-/^;l/.X^-hj iiv^dtflS 
^ft'O^n-/^;!/ • /^-y i^^b-y >'-^'fM^*)iD. P D 
If-yh, PB PXCNTA7y^?. St^GBPXe-yh 
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:/{±^n^'n. -^-cebb (pi) *^e.-fe;i/©x^r>>a 

-y y^'^Bil-rSo ccttp i ^±».i-^-y7l<:>t^-^ 
xmt-^nxi^^o c:ntt^7yF-ney-x^rya 

-V'£-yx^-h^-lJ:SCi;tj;-:3Tmt3rLSo 

-A'^v7y K • n^y • x^rs/'a-^tissn^rLTt/^:* 
i\ }i!Ke^/vy i7 7V-yy-^*w*^-3/cfgig*^e)© 

7^'-y^J±yx^^-hL:4t.\ 
[0 0 19] t'yf(D^:t-'{y^' - X.V7(D^^ti-/^ 

1 ^sji, MtH>i->>y 7°cD±^"n-/^;l/L§v^tftli^l-r 

y ^" • X y MtH>-^^-y 7°t?gin^n 

/i±^^^>t^-y 7V3|ti5H#fS^ltj; D A^< cfcd Ltl^ 

[iSCl] I BB_Th< I BB- : f. sum fran<±^ 
tyf> m%mm+^~i^y) : ef. 
[0 0 2 0] mzmt. MtHd-x^y:/(DT^"n-/^;l/L^ 

L-^i-^m I B B_T 1 a. T^'D-/^;l/L^(/^fflJ; DT 
y^' • xy fWH^ivy y"a) hfei^ 
■y 7°©«'>1t-5Hf PtiS/caffilHiiEJ; U A 5' < 4<J J; v 

s^2] I B B_T 1 >m'j> (mmm) 

[0 0 2 1] L*^U T^n-/^;l/L^t/W±^n- 

;i/Li^iMicoi 2 i;i£«?nTt/^?.o ^na^^7y^' 

/^-N<y Hi; h^7-Y vi'©7y^'-^y©hy-F • t 

ytLxtfnx^^o 

[0 0 2 2] me. H7t^-raD^ ty-f(D i b bjc 

a2'0©^WL^t/WS«^nTV^^c ^W±L 
^I/^faee (IBB_STh) il3iKWTL*t/^fi6 7 

(I BB_ST 1) li. MIHI BB(D-^X(D7^-r-{y 

40 mm<cimxh^o 

[0 0 2 3] Hi 1 limmy^ h -y 7° • /^y i77°L/-y y 

^^^m-^swrnwirm. hi zaiiKwx^-h/ 
X h -y 7° • /^y i^yy-y y-¥ WM-rsffiffcMnHt^' 

feSo sKWXh-y7Biltc:'Oi/^TilCT'H6. H7. 
01 K Si 2^#H^LTiJ0^-r^c 1 OtA 

k*^?»-^-y^5 0© I B B 6 0-e-fe;l/;?)^ff^ 

I B Bjc^^a — ry^^'5n/c*°-h p i ©^a-e 

1 0:^^iScD-fe;l/i^6 1 1*M BB_STh6 6t^U^ 
*^j;DA#<. fg^C k*^S/c/^y^7°y-yy-^^Slt 

50 Ti/^^i/^Jg^. >i-^-y7°^±m^#^c:*°-^p rfg^ 



n 

C k (omm:^ hyf^ th^o ^^WoMRm^'^y ^ 

§ y fii&m c k (ommx^- h mm^mm-^ s 

-f-CEBB (P i) ^^P)©, JgitC k*^^6D-fe;l/ 

C i; t j; -r, rmt^nS o / i7 7V ■vfM^I'&jM 

iy^m't'-otc^m^^^y h C B P 1 IC^-y 
§0 iintj;D^CBPXCNT(D-fe;l/-*'^y^r*^ 

^ti. llt>V^yi'7V-y>'-\'ft^lA">}SbnSo 
5SMT1±. S D 7 h ^y h *n/c i; C k Jb^ 6 

fe^So ClClt?^^D-/VV-X^f-hcDS!Mt'Ol/^TH 

6. mi. Hi K Hi z^^mhrmMT^. s^c 

k;?3^S©-fe;l/;?3M BBA^S^^ti. IBBt^^a—f 
y ^'^tl/c)J^- h P i (Dim Cki)'^ (D't)im)\ I B 
B_S T 1 t^bl>;?3^J;f3'>^<. MinC k^^Si^W/^ 

fit. mmmc kti^tbr^^ U y^mn~?%)V • /^y 
^^r/^^yS^-V^Sttrt/^^t/^^fi. ^©EBB:6^e>g 

i^c k*^6cD-fe;i/©X'^s>a-yy^^Blg-rSc en 
fi^-^y F • nH~y • X^v'a-^t^fg^C k(D4^3.- 

^ ff -^^iS -3 -y 7°tt, C B P X e" <y h <h S D H -y 
h&tfj^C kcDC BPXCNT^^y^^rOtc 'J-fe<y 

[0 0 2 4] H 1 4a. ^WL^lMii^cDa^^^ 
■To ^a-^ y^' • X U 7©±T©aKWL^t/«S 

ii«^ns-9--H"x*^7x7-(?fef3- 7y^-9y*ff 

*V^--7;l/fc^p)f\ mmV'yy^ >y ^Mg^PSD 

rjs^j>-r s d fciiff nri o 7x7 :r-x©rpis^^ , 
Jlf^Wfca, l!KW±L#i«. ^3,-^y^'-xu 

7 • ■'t^X^7i7r^ 7'fginlAN A C T'fJ-^/clSHm 

K5[3] I BB_ST= I BB/NAC 

[0 0 2 5] C(Dj;d^iii^&^K^;&l|3S-r^®t±itL 

ist^'feSo Hi 4t^L/cL#t.^fiiis©igiiM 



(7) #||¥8-2 1 4 00 4 

[0 0 2 6] 7i^r^^^iSc*^NAC©iEH©tf©S 

fm M^tilBH 5 Tl/M 8 © 5 l:&^m^. N A C I 
B B_S T h;&;^HtTf#?)rLSISIItt. /^y7r©-9-^ 

ammiomv^tmrnv^^^o l*^u sii.t5j±/^y7 

r(Dvt>f%i^^iinrj:i>m'A M^li (IBB- (NAC 

* I BB_sTh) ) tt. 7^T-{7'mmmmm-r^ 

%. 7^^x^:/g^!(3^3 2^S^^il 1 0 0%-efe 

So Il2.<5a, 7^7r^7~^gilA^ai;^H^l^ii^^c: 

efilc:?t53Hc:^#l\ M;:ia'^3.-^yX • x'J 7*^2 
0 4 8©-b;l/-/Vy7ri;-rSi;. 1 •0(7)7 i7T-^'7'fg 
mi 0 2 4©-b;l/-/Vy7r (I BB/2) mm'X' 
C©xU7;0^^h^7d'>y^T«S§tt^. ± 
^©^/^xaT^©»^X J; D tf^Lt < i/\ 
>y:/cDfa»M^(Dii^. A-3T<;S±^h^7^^y^^ 

(DWb'.xt'^-AX, m;iiz±^\^^:x—(y^' • xU7^^ 
ffl-rs ^: c^'Srj^ii/jS'i^-SJiTS; < , i o 2 4 ©-fe;!/ • 
7rttAtt.Mii:^^Sl3n§o L*^LC©fitj;D. 
d-x 'y 7°tt±?I© ^- h ©}i-a-f b il !/ ^ 9 ^©Sf J^X A- 

ffl/^>y7r •xU7tt. iTU^7^^r^'^^©fc46© 
S^/^>y7r^S-ro 

[0 0 2 7] ^W±L^V«. 7^T-<fm.m 
Z^m^^hmfm-f. 6 4/^y7rt^U^SST'fe 
^0 iltit±-|ir5i;7x7-7-XcoPp1Si:»f/?T?^So 
L*^U 7^X^ 7"Jg|^l5(*^tM^5 ^li^SKWiLtt/^ 

a,-^yX-xiJ7/i^2 0 4 8a3-fe;l/./^y7rT^\ 7 
^x^:7-g^*^5 1 2©^. 7x7^-X©S«^fe 
Ttt46Sil. ±L^t/«4/^>y7rt;a;;So cntiB^ 
6Mcff:g-?'^^V«h^7^ >y HlC 

•o:^*^5o feSfg^fc;-oi.^T4^a-^y^'^rL/c-fe;l/cD 

xmifX\ ^5 L #1. h ^ 7 ^ -y i7 

^\ y • X u 7tt7 i7 r ^ 7'fginrEgT' d s < 

itW^nSo -r^l^tS. 7i^x^'7S^^Tfc-oi.^T. 

^a-^ y^'^n/i-fe;V£Difc5)^L^vyit#Lv^^. 

^W^W-efeSo 7^r^7?gili5c*^±#l^ 
(M^tf 5 1 2) it^. ^a-*^L#l^tfT— If©7i7 
x^-T-a^tt^^fMS^tiSo L^l^tfT'l Ofglife 
50 SJg^. 5 0 zmtli. ^a-^y^'^n/c-fe;l/© 
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^^m^ (2 048-(10*6 4))/(512-l 
0) =2. 8-t;Wi:#Ll/\ L^I/^WtjlL/c 1 0^ 

tfes) a7x7t^'festDT\ 5 0 2gigat^wr 

i^y^/cD 4/^y7r©^(;3SFffimifc:^§o iltitt I B 
B (A^J^Xh -x^^-h -A^y^r) ©/^-^x^? 

h • i/xT (perfect share) H^^o 

[0 0 2 8] HI 5t±. :mm(Dwmrj:mmmicm-Drc 

1f IS^fEX S /ci6 tats A T M^)mm ^ ^ nS„ 
^X h • X7 + -y h • -ft-H'XO^D-W-bibO 

Q 0 S t ^ U -y h Cg^EA^^J^:* < "UMiMt 

icT^o ii©j;9^M@i-fe;W±. 2-fe;l/-xn 
7 hSt 1 -DjMMtF-^So j;-^T-^X h • X7*>y 

8%t?fe;So 7n-Wh^7^'-y^i±. l2SgcD-fe 
xnv iSS/Vy^yu-yi/^fflg 

DM mrmm^m) ^4"^-^-^^. mmmmm'^rs, 

. Xn>y h:6W/^e>nS*\ ^t/^tt^^^fi+J- 
-H"X • ^a-l^j^SC^lCtt, -^X h • X7*>y h • 
+?--ex©-fe;l/^3^-rs/c46lc:-fe;l/ • Xn>y 
snSo 7D-M®i-fe;vaWfflcD^^ij?. v p i 

• /^7.mmT) . V C I C/s-^+;l/ • ^ 

^^^mm^?-) . Rx}mm?T i (-s^p-f -^^y 
mmT) ^f^7; pt i = 1 1 o, tc;j;-^Tiigij?n 

So hC L Paotc-fe-y h^tlSo H 

EC (^-y^'^-x^-MfP; 7^'-;l/Ff±. -feilz-^-y 
^~cDH"-y h • x^-;&|IIE-rS/ci6tfflt/^^nSo -fe;!/ 

'rpg^#C?o SKW/Vy^7V^yi/-¥M^©^. fS^ 

Vy i7 7V -y fS^tc: M# L /cgMcD/ ^ 
• ^-¥^-;Hi;^iJ? (VP i-vc I) t/^y^ 

7V-yJ^-^ • nvyF (liKWX^f-h/Xh-y7") 

-F04/Wh • 7^--;!/^ (OT, 7V-y>'-¥ • Xn 
-y h fcnf-S^O -eSft^tiSo ii©7^'-;l/FT\ VP I 
- V C U±. -5*9 if A TM-b;l/©-\^y ^^^©IEM©V P 
I - V C I O J; 9 tg^^nSo G B P H^>y h t±-fe;Uc^' 

U S B P e-y ha7V-yi/-^ • Xn v htS/iW/^y 
i7 7V -y 1f S E b ^^^^-To G S R e -y h 
\i. (Sfc. S S Re-y ht±) . MtH^n-/Wllg (s 
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[0 0 2 9] MM-tM±^ 4 8/W h®^-rn— F"e 1 

2CD/^yi'7V-y>'-v • Xn-y h^^'X'^^o ^tilz 
J; D 1 •ooD7n-MfP-fe;Vt^\ 1 7:!jM 1 2 ©iSRW^^-y 

7n-W h ^7 ^ -y i7 ^mfc^^-TS 1 1 ©mifc 

/ Vy ^7V-y i^-\'tflB©?raS^MtrSo MS^tlS 
/^yi'7V>y>'^'ffS*^l 2J;Oi4>^l^ii-&. ^tiSti 

/cT'P^yi/-^ • Xn^y h^igffl-TSo ^^n-/^;V • /Vy 

X F -y y feSo :^mmMmmmim-i±. 

• X^- F/X F yy° ' /^y i77°L/-y i/-^ • 
:3vyH;6^aiS-b;l>©i!W©7V>yy-¥ • Xn>y hlC2 

[0 0 3 0] ^t^tLx:$i?^m(DmmmLr&.-f(D 

[003 1] (1) «iSc©^*^?>^suy^tj;-3T 

20 mmm-^tircmm.(Dt^ y 7°^#t?afM>'Xr aic^ii 

^n. MIHS^rt©F^7^-y^J±^Xh •X7*7h 

• +j--exi:i^Wi^t-H'xt±tw^n. #>t>77° 

tfct/^T. MIB^X F • X7*-y h • ■9--H~X©W 
i±. ^^Jig|%i:^-}-^^y7°S£7)^^D-/^;^ • /^y i77V7i^ 

7^'>y^^M@lSBo 

(2) mit-yfm>^^y'^fUyiy^ • ^*-XA 

30 7"^^fi!c-rs. MIH ( 1 ) tm(D h ^7 ^ 7 i'MffllS 

(3) #d-^'y71.±. ■9-^XNcOA*/^y7ri;. m^^U 
y^'a/ci;-9-^XMcodi*/^y7ri;*^'S^D (Mi:N 

ii\ . i^-rnco/^y7rt^xh -x 

7*-yh • h^y^y^mm-h-Dr. Mie>t>77°ic® 
^^n/iS^st^^-^^«i-§4^a-^yy • xu 

h ^ 7 ^ >y ^ • -tjWprj: < i; 1 -oh^m^lt 7 ^ 

f-^yEWs.^^^.. MIH (1) ^fzXt (2) tlHK© 
40 h^7-i'-yi'MiPSKo 

(4) i|fitHA;^]/^y7rtt. ^^n-/^;l/±L#t.^fi I B 
B t hi;^n-/^;l/TL#l^fiI BB t 1 I 
B B t h >= I B B t 1 T^'fe-:3T. i|f|tH±L#l^fit±. 
Mtai:L#i/«ffi^SMtaA;^/^y 7 r 
>y7r-xy7*\ ±gS>-}->>y^£Daa5^^ff-j;D±^ 
<^Sj;9t-tr-y h^n. MtHTL^vMati. ±^>-}->>y 
7°(D«'>Sag5Ej;f3tA#t.\ MIH (3) IHtgCh^ 
7^-yi'M®SBo 

(5) MtaAA/^y7rtt. ilKW±L#i^tfl BBs 
50 t hi:sKWTL#l/^fiI BB s t l*^P.:^Ds IBB 
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s t h>= I B B s t 1 T-fe-^T. t9fHL^t/«. ± 

MfH (3) sfctt (4) iz.mmiDV'yy-^y^ 

mmmm.0 

(6) ^t^yy°\zU^X.. MtH±T©^WL^l/^« I 
BB s t K I BB s t htt. 

MIH^-^ -y 7°fc AS 7 f - ^' :7'gin©a7b^ lh2(DUz.^ 
^Wi-a. IBBsth=N/2. IBBstl=N/4 

IBBsth=N/4. IBBstl=N/8 

Sif-n-. IBBsth=N/8, IBBstl=N/l 
6 

mit^-jy°i^x^7^-r4yim(D§it)'^9ti 6(Dmi^ 

feS±t^^ IBBsth=N 16. IBBstl=N 
/3 2 

IBBsth = N/3 2. IBBstl = 

N/6 4 

;?3^3 31C#Ll^±t^. IBBsth = N/3 2. IBB 

s t 1 =N/6 4 

^ 7 WSBo 

(7) ^;sd-^77°^^£D/vy7r -xuzfc^^a-^y 
^ic. rMiH^csKWx h y y\ mim-^imm 

f^y^yiyyiy^^m^. MIH (2) T^M (6) \zmL 

(DVyy-^y^^wmm. 

(8) feSjgil©^^-y7r •xiJ7t4^:i-^y^^^n 

A^yi;7V^yi/-¥^}I§. tuie (2) TiM (7) tlHS 

(9) fe;5J}-^^y7°^D^a-^'y^ • xU7t«*Wc:-fe 

-y 7°a. MIH y y i7 ;^ n -/ '^McW\t^^^ /ci6 
fc, MtH>-^-y7°fcAS±Myyi7-(:1I^^lc:, TMiaA 
*y . X h -y 7°j Wlg^i^o^'n-/^ 

;l/-/^yi7 7V-yy-^^)MS, MfH (2) TM (8) t 
IHicOh^7^-yi7WSBo 
(1 0) fe;S>-^^y7°©^a-^y^-xU7t«)Wc 

y y i^;^ ^ n -/ y X - h ^-liS /c46fc;, Mt2A 

*y yi^i:is^#t rtutsAAy y^^c^n-/^;!/ • x 
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tulH (2) T^M (9) t|H«cDh^7^--y^'MfflS 

n 1 ) mm\m\t-^mmii. wmmtbmum 

tySijtEy yi^^^^n-/^;!/ . /^y i7 7V-y y-^;&gitT 

n/cy y^tt. MlHy y^mn-Aji^ ■ x^- h • 

>y ^^yp^y >'-v^W5i-^/c^t(D^^y X^?- h 
io MtH (2) nm (1 0) li:|H«©h^7^y^M® 

(12) >-^^-y7°t±. MtS>-^^-y7°^c:AS#yyi7^c:||Jg'3 
ltP>ti, tulH4-s-y7°A^MtHA*y yi^t^n-/^;!/ • x 
h >y 7 • / Vy ^ 7V -y ^y^-^m-D /cfl t MIHA* y y 
A^i^Sff L/£^53'^-b;l>'£-*7yh-rS¥S*^?^. M 

lEA^ y y ^ 7 y h mm'^xii y y ©aaaii 

j;D^#i/>*«gEt^U>ii#. MISA^yy^^*^ 
;l/ • X h >y7 • f^y'!;y\yyiy^^wmXtsV y^im 

20 m-r^. mi (I) nm (1 1) icmm(Dh'7y^y^ 

(13) J^>y7°t±. tu!Hd-^>y7°tAS4«ifci:^c:||gMt 
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